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SVKXTfG DEVICE 

SSk ^* * wwponOiqij New 

AppMcaUonJuiuj 29. 1349, Serial No. 102^17 



.2" 



.^npj ^spring gr^je^ ls*the to&d Ip^ 
fi^g by ^ €ppi»ff^ xt lone >ffa?fioiSw 

fcE^udln^ A pluri^jty positive. 

^^i^, compared to *|,e wSSSS teS 
^'«lously Jpoown {sprias^ bam been jimUed in 
Its original icneth In tlie case or exL^nS^ 

Apj^caat hns solved these and other uroh- 
lem^ by . providing: a coQ sprtop dSriSTm w!^ -'^ 

SJS^ 'S^^?"^*** overcome thc^S^ 
pctttion of the ^jDff *hich Js being unwj-j«)pcd. 
■ th€refore, an object of this inr^vMan to 

A ftirther object of this Invention I5 to provide 
s sp^np device whicft a negative aradloit ^ — r 7"' 

Svf n' ^ch Win. for ca^ »ddltI^a?i^S « dnSS^ ^ ^ ^ «hemi»iic showing of a «prtnc 

provide a spring device «rhlch ha« a pluraJiS n? a^J^^ extended; aotob 
''^^ negative. rt^^JS^' ^ 30l>einntic rfxowinff of a sprlnir 

An additional object of this invention ts to pro- 40 f^^*^ *° accordance with this invention ifli^U 
'f^L"" f^^"^. f'^'^ ^'i" *^«t anliJSl ?lf designed to hav« a gradltefc vJSS 

force at an jnltlai deflection wJUch may S m ^^^anesattvo to positive; vaiyinft 



These and o»w objects of this Invention win 

' «conUnce with 

FJsure S is a scOiem^ilp view of 9 sprins devlee 
n?e»t^ of the cxt(end€d portion iof thft spruur 

tbeirnatural sbape: w wMme 

f^^?^' ^ * wSbemiwac ylow of a spring dovice 
m occonJaw* witfh tbis invenUon sboi^p seg! 

<^ the spring 
.S2.2SJn?,\S?^ Pennitted^sumo 
A*^- * 5 schematic sbowinff of a sMas 
-^^S'**?^ ***** invention ffihSti^ 
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tional loose coil spring showing one end secured 
to a shaft: 

Figure 16 is a showing of a portion of a stapler 
as, UhJsiniAvo of the utUita^ of a sprtnc device made 
in nccordance with this Invention and capable of 
cscerttnc a constant force at lUl dctlectlona; 

Figure 17 Js a front clcvatkm view of .a sprins 
device In accordance with this Invention adapted 
for U2>c as a clamp : 

F!aure 18 is a aeheznatle representation of the 
manner in which asprincT in acoordance with, this 
invention Is adapted to. In effect, go azound 
comers; ^ , 

FiBurc 19 is a schematic showlnar of a helical 
spring: in accordance with this invention; 

Ftetti'c 20 is a plan view of a clip in accordanee 
vitli this invcnUoo; and 

Fleure 21 Is a plan view of a clip fiavLn? over' 
lappxDs ends In accordance with this invention. 



A spring 2 in acoordanco with this Invcn- 
Is shown in Fieurc 2. The spring 2 has a : 
nOlty <a wraps «- THe aiprins z may be for 
from strips of any resUlent or sprlncy metal c 
5 mooDLly used in forming springs, thus, for exair 
staliilcss ^teol or a bieti c^rpon spring steel : 
'be 'Used. . It jts JjreferaWe ito utai»e rtat. strip 
suclK material td torraihg the spHnc althc 
various cross sectional shapes may bo used. 
10 It win be noted that each wrap « is in con 
wltH Its adjacent wrap 4. In the foitnatlo 
the spring 2, it Is necjcssary to put a set or 51 
ln= the strip * iised 'io forxn the sptixte. As st 
schematically tii Flerure 3 tho set may bo ir 
15 duced by paisln^ strip * throush a setting d« 
B which comprises Toilers 10 and 12- A brs 
. 11 is secured to shaft 16 of roller 12 and sha 
of roner It. Bracicet 14 permits roller 10 ^ 
moved in relation to roller 12 so as to van 



A conventional campresslon spring h&a ft sub- 30 amount of set introduced into strip 6 



It ^ 



'stanUally constant posiUve C^adlcnt K as shown 
•by line A m Fieurc 1. As shown in P lgur e 1, for 
a positive increment of forc'e aP. ttte l^princ win 
be deflected a positive increment of leneth dXi^ 
SInco gradient 



aP 
aZ 



it will be apparent that the cradlcnt Is subatan- _^ _ — .w* *^™,.M«.r ~f 

Uall, co«umt to the.*.*ln8 rango and always 3» S?^F^\'?^J',^^'2'^^Z.'^ 



apparent, of course; that the set may be 
varied by numerous either means such as. fo 
ampl^'bgr cbangln's' the sl2c of roller 12. 
' As shown m Figure 3« after a' set is introc 
25 into strip.e, the strip passes thxoush a ^uifde 
pair or feed rollers '22 and t4. a suide 2G. v 
.is identical "to guide 3D -and la colled as 
af28; 

The amount of oet put-lDto atrl^ C Is a 



•positive. The eharacterlstlcx of a tyirfcal eicten- 
slon sprtDsr are shown by lino B in Piguro 1. It 
will be apparent from a comparison of line B with 
line A and a consideration of the above discussion 
-that aradlant K of the extension spring through- 35 
out its worfcine ran^e is substanUally constant 
and always positive. The sprincs whose ^mrac- 
terlstics are shown by the lines A andB axe tarpical 
of springs heretofore used. 



Xt will be apparent that the sct^vUI vary dej 
log upon the force or forces which it Is di 
that the spring exert as' it is extended anc 
on the materials used. 

It is essential that the inner radius 0 
spring remain substantially constant whe 
spring Is In use; This requirement place- 
tain limitations on the amount of set pu 
the strip forming" the. sprin*. Thus. T/hei 



in. i^ ia aeeordimce with .thte SnvcntUm 40 sprl»B ij f-^J^^^^^^J^^^:^}^} ^\ 



can be formed to esdiitnt characteristics very dif • 
1 erent from those of the above discussed convon- 
-tional sprlnc device. Thus, for example, a spzlog 
device In accordance with this Ixxvention may ex- 
hibit the characteristics indicated by line C In 
Figure 1, that is, such a'dcvice may have a zero 
gradient or. expressed another way, sueh' a device 
- exerts a constant force irreqieettve of the length 
or deflection. Such a spring. Jt will be apparent, 
has a multitude of applications. 

Again a spring device in accordance with this 
• invention may have a negative gradient K as 11- 
histrated by the line Z> in Figure 1. Here, for a 
positive increment' of length AlX t3ie force de- 
creases by a negative increment of force in 
since 

it wiU be apparent thafttjc gradient K is negative. 

m an of the previous: given examples as nius- 
trated by lines A through D In Figure 1, it will 
be noted that the gradients K are substan tial ly 
constant through the working ranges of the 
springs. Now. as Ulustratcd by the line 13 tn Flg- 
vrs 1. a spring in accordance with this Invention 
"may be formed with positive, negative and zero 
gradients. Thus, observing line it will be seen 
starts out with a decreasing positive 



set must ba great enough so that the stri 
naturally form a' tight solid coil in orde) 
an extension of the spring wlU not resul 
• change of . the inner radius of the spring 
4- . any of the coiled wraps. Xt win bo apparer 
this limitation wfll depend largely on the 
icncy characteristic ot the metal used at 
friction between the wraps. 

Where the spring Is to be coiled onto 
rjt such as. for example, a bushing mounted J 
. tatlon'On.a.shaft. the Limitations as to i 
leas xestricted. In such a case, the sprln 
■ rtwiy be focmed with such set. so that eaci 
or. each inerement.of a wrap win natura 
_ tempt to assume the.shax>e of a portion of 
de which has a ^pii*""^ radius than the i 
on whleb it Is to lie.- Thus, each incren 
the innermost wrap" woifld, of necessity, 
natural radius eauol to -or anaUer cn> 
radius of the core on which It was coHod. 
by way of - example; each -hicrement of the 
wrap would have a radius cQUal to or small 
the radius of the increment of the thlr* 
against which It was coiled. 

The reasons . for the above rcquircme 
made obvious when tibe principle under wl 
invenUom operates is understood. -The f 
a spring device in accordance with this in 
results when the spring is ■ntu:ollBd. It 



00 



03- 



gradient whlrtl goes'to VeJo"and then b^sct^es 70 section of the spring which is In the pr* 
n^Se, gradual^ 6«om«s more poslUve. reaches being straightened out by being drawn 
a™. b«o^ln«^;SSS^POSl^^ tight coil Jut jvWch has^not yet bee 

sCantiaily repeats this cycle. The manner to straightened which exerts the force. The 
whleh these gradients are achieved will be made ot:^ **?i?JT*^I:*^f-2S?-?^L 
apparent in the following description. TB portion .which has:been straightened ot 
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^"^•"^^i^'^t^r^B ^^^^^^^^^^^^ 
force exerted will be orif tteS«rtto ^ ^™ ^ '^^^ '* >:«o- em* 

that there shoiiw no 'Spp Jc betw^^ ^in SST^,*^*' tarol 
otherwise forces other thaii tlmt creatS iii7f S^? ^^^^'^ ocertcrf In the direction 
The foree exerted hy the sccmcnt of mrirv- ?cwine or stnjsalnff a flat metal strip so that eseh. 

accordance wJOi this invVnti^^W^iS i.v *he strip would tend to Luu^ 

JJd therefore the total f^i^ S^S'^SS S?«t^i^S**'" ^ * ^'^^ TheoctT^K 
the spring is shown by the foUoSiTr^uS ^^^t"^ ^^^^^^ ^^o^ 

where the Wing is mSimfe». «or«S^ ?»S?«>«>of the wine to the outer end. . 

a spool: ^"^^ ^^^^^'^^S*** «^ ^«>wn fichcmatloal^ as 

^■^^f Wt-C-ir—^ 1 SS^ assumed Its natural rS- 

^ ■ ^ - ^'^-^ ?5f: noted that the xiatural rodU^ 

Ty W'^i^^™ten<JE<l.thcnaturariSu<rftIie«S! 

5-wl«.. pr .todc on. r^thlc^e^. cr S.'"'^ ^,'Tbe°5;SS'^?^»^SK«1 

j:.s- natural radius of curvature «f i->i- successive croups of increments, ijtns tn the un- 

ottflPiUnir: ^»W%Wre of the segment ^PPln^ area eiradually Sacroases whlcS S t^ISl 

^I.=^n«liU5orthcmountlnrrandthedeptiioif the 35 ^^^^'J°.^ ^^F'''^^-^^ ''^^'^^y 
. eoito not unw^ppcd, ■ " ^ ^5 watfuaUy increases- thus 0ivlng^' the 

This formula is suhject to a very s,l«nt im«- ^2^^ c^'W^SSir^lSr 

i^^z,^^ ^ SdSsr to^ «*"ts. sirs? posiss sss^fs^Sto^s 

fcrmaUon of a lateral camher ii^ the uncoam^ constant, or varying, 

o^rvS!?i»?* it ^^'f^*^^ * ^ 1^ Rferrlnff nour toWgure 7, a springs 60 formed 

tl^^ ^^L^}'^^''^'^ J**^ ««« « '^'i^ ? formed Is m^unSdlS a iSSS 

inflnite end the formula wm read ^ «• of wirlBg Cfr ha:^ been cxtended-iyW* 

F-W-i * 1 sS?Ai?w^%'*""^"°? indicated by arrow sa. 

^^U^'~m:?J *5 S^SLwk^^*""^^.*^*^'^ fiat metatstrlp 

o"?^Vr3i.'' -^"^^-^ |^Pr^^^ S^n?'1?l'?^Se*^'= 

Increments «a^e show schematJcaUy is RcJL5i*t"?*JS'^ ' 

3^rcd from the extended PoSoTof tSc Wh^ furt?^^?.?" '^^'^ ®' ^ **'^>'^ ^ 

Sach increment « has assumed Its nS^l SSJ???^^ examples a spring 74 made Hke 

dius. the radii of the scemcnts. all SlncoSal^ aS^tVrt £?l-?f " V*^**. ^ ^^^^ TC which is 

this case. It will be cleSr thS the torceXAS ?S^7fl f " Th«^ 

by sprin^r 32 as it is extend ^Si telSS S ^^2^^^ ^ benr over to encage a 

the force beint exerted teT^wno to??^? S^^** pushing 7?. jSprfng 7« wa* formed set- 

ments C2 which lie bSwc^ W Slr^L^; if.?;'? ?SL"^^' "^'P ?^?nlcss s^l so ^t 

which is supported bTSe^leS. wSi^ SSdX ^^^^^^t Pr the strip would ticnd to 

portion of the spring wh^hte^^E^t^ out f^^.S^ a^PosJUon on a .circle of a r^dhis 

. this porUoa pt.^ie sp^ ?eSJ toSuSSd fc? SSS^S^nf^^.*^' **'^ ^^^g: 78- Fo? tii-e 
arrows at 4C. ^Ince « ^Kc "l^iSS 5? V« 
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•WlU be apparent that tl»c na<M-o Uie imjiiiitliii' sur- tmn ^.w^^ 

Xaee p«*^cat» the spring tnererrunit^L^^^^Z ISLSSSl S^:?^ SU"^** f!^^'^** 

Jus tuclr natural man. Uie J«a wJJi jJo ^^SS^ 5S2SSi S dJ'^ZJ^^: developed by ttu* un- 

Thus, aa hero, by varylne tlws sb^^T rf^^T « f»ee <l«v«k»p«9d hr.iinwrapptzks. tlie 

xh«w,nuns surface thTlSS T^Kc^a^lW * S^^^^h^S. J The iJassaiffo tJf sprlnir 

cnmcnc of a. ^Hne In^corctoSct^ 5l^iJ3i 5iJ?^Sf^J**P corxxasjorm^ti by .spool J 56 wjU not 

Invention can exert can bo Virl«d: * ^S^^^K^tJf'^^f^^ ^ P«M«rf«C abo^t 

Ffceferrlnc now to' ^%xmre i«i rv apooi i&e. «prl7ie 2* la bcb3«^ unwrapped on.tho 

txast witbthe spriSca^£r^«Sdn«.t^^?S,^~ '"^^'^ -factor buSftJoff 143 STamdSS 

li5V«itJon iTprSSSTb? .f^vSSL,S"l^S ^® exactly euoivalcnt to tfao amount it U bJSJ^r 

teeurcd to a shaft llO and a free i^tS^n?1^ -fiiS«.^^:^i T^t" 5**" Soveaa oareated.by tbo unwrap. 
Bar way of contrast with the ^Jn^ accew^ ^l^^i*^^?'^^ Wol IBS wiU 

ance :i^itti .tbls inventloS U wfli " S^* nStert .„ ^f^K.*^^^*' ***** other. It will be apparent 

ociapted to. exert tbcir total for^^vSiSto tbS 1 ior rotation in beftrJn«a f«l. 

niodium of that portion of the «prtS wbilh to fea^i^iBfi'®* ^ «ecurca to the otu» end of tb« ooro 

^^-SSI^STSS S^vr^^r^rn^S^'-SS - th??SsO?t^i^^r' ^.'""^ «ot that 

COM and tho. atralifhtenad out portion o? 512 lklJ^^^}if^\'^''^^f*^I^'^*^^^^^'»^e 
or necatlvc crarflcnt could be achieved ^^t^ SJfr^? ***** aoainrt the core. Here a«aJn It 
sprtns 118 as Is demonstrably aSS^SSe witS -„ . thajtbe. *o»^ exerted^ 

•rb« fccheinaU&ally>hbW*--taple feeder < 28 Cbco 

1^. ie> 121 fimbc^r cietrtjMary or tlii txsc of^a "^1* y«t_becn «tral^tcned. The 

«prln0.in accordance with this inventlonT WcrS d^SS^?^ ^ ''*^!f^ spriae device such as 

the staple feed slide 128 travels on rsS 130 A may be varied Jin occordanco with the 
instant forco spribir 132 havtoe o noCrnt *** ^^^S™ Jttustratod above, 

iiultfnc in a natural radius of curvalwe Mual ac^orS^^?*i^f^ sprlnoa In 

to the radius of bushing 43a Is coOed on liuSP accordaxioo with this InvenUon may be utilized to 

if'^^'^rt r^i-^ " 'rcc^ountod*S?^to.ton?n SS^3^C*b-iS: ^f^"^ cIJp iio whlcJnffeS 

a Shaft 136 and the free, end oI..»be sprlna ex- *^ ^^^-^S**^ or a «ln»IUu: dip f TS whlbb 

shoe 138. it WiU be quite eviaeni that the c5n- ^.Sllf^ * <?r^* sprlnflf sucl» as tho nprlns 2 and 

«tant force spxteff |32 win be hl«hly advantaffSSL Im"?? tocrcmentj, of tho desired lencS wbSS 

in. teat it .win result in a iSttoTin feed^^SJ 2^? **^«S^"Jf *^ "atural rSUT^t^ 

staple feeder !*• in contrast to the tSaS^aS^ J^f/S^^* -^"?'*if**»* ^« raanncr to 

used coil aprlnir Whtett ex&rt* i xl«creaslnff^?ed- ro™ oUmJnatcs the hSSLS 

ina force as Oio staples ox-o used. j^®'?' heat twjatlnc processes utUL=ed to 

As Shown in F^urv> i7. a spring device l«Q lA «ii£?iitLIr^** The formation of clips bavins 

accordance with tlilj,- invcntlSn may be used to ****** " cUp l>2 l,a? SS 

eircot a ctampinc QcUon such as. r«^cxainpr« al S,m"v^''*'" practicable proc^ 

a Kubiititute for conventional boou ends in <Sam" M ^ " apparent that the basic iSeT^S 

inc toscthcr a plurality of books 102. The sprinir So ^f.,^^*"*^ ^" ocooi-dance with this invcntlS 

device t4B is formed with a constant *e? SSS l^ ^empiary aro; 0> S 

coiled at opposite ends to form collo !«• orS^faS "'°^I'«"«i«"> ^ (a> as i 

at will be apparent iJiat. inncau^ceUve of tho thldc-' t^J^^^^^^ clamp, clip, or wrappinc: t3y as a, 

ness of the books bolnff held and ODrrespSlnSnSy i-l^^^^ compensator: <4> as a traasdneer 

rrrcspcctlve of the distance between coila 144 and othc^?^X^^ff? one system to on- 

146. tbe sprljiff device 140 wUl exert a sUbstan- V^^ti^ iSf J!," «vutama*lc coIUob device; cei » 

ttany flxed foroe aealnst the boolcs. -tioswin ;„?*f J^^' " a talesoopte tub^ fOnn; 

.As Shown in TVcnre ic. a sprinc device in ^« n^em * toeans of power or motion tnmsl 

aocordonce with this invention ii ofcreat uU U tv "® ^5?°"- ^ 

l^*f^J^ tetoed for example, to. to effect, cb tbeTre^ JS«^^£f^/i?f '^^'^ characteristic and 

Mound a corner. Xlerc a sprtne 2' in occordnixco ^^Ji, "^e*"! o» » spring 

with this JnvenUon has one end colJedaboS?^ wh^t,„?^f!?"* ^'^^ required. Tl£^| 

busbin» i«a which ist mounted for ^atf ot^ X^lJS.^^.X?"' Pulleys and dead wdchfaarB 

152 which Is freely mounted for i-otation on shaft ™^.i!:Jr^* spiral, normal extension com- 

1 54. aprlnir bas a constant set wSS Sk^ m a ^ -'"^ 

xsaturaz radius in the spring 2* which S c«S*U tr^Tfif^S^*^**'..? desb^lo apzkUcatlon for a. 

to tlie cQuaJ radU of bushings 148 and JS2. it wm dSSlJ^***^^ cradicnt is in opoaiii« and ele^n^ 

be noted that in passing from busJiine l<8 to wuS^^i«f^^* " ^ desirable t» «ta« the oSS^S 

wlxieb^i, freely „o«.tcd for rotation^ on 1 EC'oJSeS^d^c^^-^e^*^^ 

Since sprinc 2- has a constant set and busblnes 7fi wSSts *5Slf*i2i» "^hts?' to2r?j?p,£2SS 
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result from the smaU cubical space reaulred by a ^ ''i!!'1i22,?5 ^^J^S?^^ S 

nccativc sprinc In its coiled state, and Its abiUty of said circles ^eLns zmmclont^^^ tt 

to act around puUeys. colled Increments wlU fit ttsbUy aealnst tx 

As a transducer for convcrtlnc mechanical faces of said mandrels, 

■encnry to electric modulation or to macnetlc o 2. A. aprlns device comprlsUic a pair of 

-modulation, the negative sinixks is useful because dr^ having dilTerent diameters, a resilient 

of the "solid- nature of the free coQ. Hie device strip, the opposite ends of sald strip bein? 

•Is useful as a variable resistor, the modulation of around said mandrela, tbo increments c 

which is evenly conUnuous. and not by Incre- strip belns set aax radii suAciently sm 

mental steps. Ttie eoal form also malces it usefnl lo cause the liicrements to fit tisrhtly asaint 

for ehonsine tHe amount lamlnateiS core iron maodrtils. and (be radtl of saia increments 

•In a macnetlc Held. ■ It can bo utilized as a poten- inp pcocxesslvely from one end of said » 

-tiomcter slide-wire and for vernier adjustment of tbe otiier. 

*b force member. 3. A spxtns device comprlsine a pair of 

Simpuncatkons of mechanisms for the reeline ZS drds. a reoiUcnt metol stclo, tbe oaaposit 

'of cables ond baxuls are posssible by uslnjp Oio of said strip belziB eoUed oxound said ma 

'«nrim' <i« n. Anir.wlndlnr tnnn. which automat- wanf\ innrmnnnt of said strlD belnc se€ Co nc 
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